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(57) ami 

DUft^BQ MUB7 F/^y ^OTO*^ yf ^ 
ha— ;l/^n>tfi— ^ (1 0) lcA;fr*#*.£o 

tfa-* (1 0) 0^n-feyU-j«:ffi««^*A*r*¥ 

fflft«tt*ffi**tr*o (1 0) fcM>fc< 

f: feSP^Wtcffiafl^tcS^i/^T^^^ *y ( l 

8) rtfc*-y;l/*E«U *fc«4iia*«IB«*fi :, r 
§0 < i: fe 1 O(07 ax-i? tt? y fA*8I 

^X^WX^'J^ (1 2) fr&#*tLfc*yf><y 




1 

y Y D-;l/©^.-1f »c^*tB*-rs»jei7-f — FWy ^7 

-y ^A*i«H £ , K# <y 

*f£A77f 3 <fc 3 te»f|s U MlBfeBfi^fifie* 2 # 

fufBT ^7 x- # «Mffi£ >y =f-Xfimm\nt}^mt! L 

IB7 d^ax— £ teMIB^p-fe -y +Hc i o rmij^nfc 
7Jlf^fcS^VTiiufB7J^ffi7jU MfET^^x-^ 
{iWIB^-y^A^SBfciS^^a^-r^M^^-Y-F 

HfflBfitBfB^lca^v^T-rVX^U-i'^at^^tx/c 

y'77-1' v ^mmmc^~v^mwr^>m^m 1 cis 

— F/^-y ^ # yf-n > F p— ;K 
[«5RH4] flufB^-y^A^ea^-y^X^U-^ 

Sn§!i5t<il 1 tc|Ei8<D»i&:7^ — FVW ?*y?-=iy 

[*f#3i5] MIB^-yf-A^g«t5IBn>'tf^'-^ 

co^'jy^c-witznx^m-mm 1 tciB^ott^ 

fulfil -y^ATjSMteijfEP^fc^-;? 
^ 1 fc%fflt<D!&&7 — FWy ^ £ >y ?-p > F n— ;b D 
UHffl 1 0 ] H(ilB»a^M*a X^-i7XT'W« 

;K 

[WsR^l 13 Huie^-y^-A^««(i^.-if© / >*< 
£; fc— 0<D^T*m / PZH&'^> F'VF FSH©^^ 
^fc-#{tsnTi^*fll#5l 1 KK*©»«:7>r- FV< 



(2) ^ffltf*S»^ 3 0 8 5 4 8 1^ 

2 

DM&n 1 2 ] MsB^^ H*vP FSttttttHfeBSfe 

tt«*o«(iB**ij»-rs5SPiWiiij»«ii-p*sa»*s 1 1 

tclB^Ofi*^^ f - FV Vy # >y 7=- p > F p -;K 
H»*]113] MfB4>&< fcfe— cxDZ^^x-^ 
tt, Sl7ffai-ii?*t), fulfil V ^A73fiH{c 

KiWM<Dt$jy&7 << — FV W 9 & -y ^p > F p— ;bo 
C»*]R l 4 ] WB*ttWE* -y ^A73SB<0huIB8 

70 (ttSffiosic {a a- aisic art s ns«g*T?*s 

1 tlBtt©»J«7 -C— FVVy ^ * -y ^P ;y F p-;K 

x-^&ffigB* -yTVW F£3SI£M?n, S$/n<7 

7-f — FWy ^ £ >y ^p ^ Fn-;K 
CW*3S16] t5IBT^^a.x-^{iIllfi(Dgt*T- 

p— ;l/ 0 

Ctt*iSl7] MfBT^^iX-^ttJI^T^^^x 
- # *-grtf»^« 1 KgB«OttUB7 f - FVC >y ^ ^ -y 
p>Fp— ;K 

[»*S18] MfET-^aX-^Si^p^VT^ 
^a.x-^*-g-t?«3l<5S nc|Big©«^7^- F^-y ^ 

[«*« 1 9] SCfBT^a.x-iSr&tf-T-'y h^;l/^e 
-^^tyff^ l icm^mmy-f— FWy -y^ 

[»*3S2 0] MfBT^^^x-^tiV l^y-i' F«r# 

tsmmm 1 tci3teo«iS7 >i- - fvw ^ ^ -y ^p > f p 

CW*3I2 2] MIBT^^a-X-^attfta^-y^ATj 

2 3 ] tuSe^ >y ^A7jSB««iS(<DJI&3i>l 
Jgc^r-g-^, c c -eSI^^* < £ & 1 o^tWfE&HufefM 

^»»*3S l tc|B«0«4^7 -f - FV^y 9 * <y 
h p— ;b 0 

> F n-;l/«06*^trt«*S 2 3 K3E«©»JR7 -C - F 
50 MffiSas«MIH:#^>i¥£E*$«y» 



3 

m#m 2 6 ] mib'>& < 4: 1 1 ~o<Dmmz.s mm* 
cm** 2 7 ] a— v masr" oo» e suiaffi© 

[»3j<gt 2 8] HuE^«*a®fc(S(^ifitc Mte^ v f- 
ttlB&ffi S tifcSft* fc«{£BfcSo" < A73M ^«Wi2 

IT, fuE#— y;l/£ffflB^X^ y ^^©y^X 
]g 2 EiBKOlfc&X ^K/^^jtyfnyh a— ;l/ c 

[M5(?]S3o] mmy^y^ vtmmz*- 

/WXlc <fc D BufS^ y ^A^sgB^iflfB z tttcjGo 

WE/ Vl/X**Ma(f««ffilcl*MxT a- +f 

KXy^A^ftBfc^l'X^fcb^U K-'Vl'XtiDHu 
IE* y *-A#»B*tlHB z ttKJBrsTWfta^ HUB* 
;1/X *i^»ftM6DBfc:ttftT </ ^ § a— ytcflBS-r 
^ 2 fclBttflOttSR? -< — >y £ # y ^3 > h p— ;I/„ 

/ S;l/X ic <fc t> ffjfB X y ^ A^B^ififB z tt £ »G o 
IS£-ti\ Ml B/ & HufBSMSffilcttft T V •> § p.— *f 
t«^-T j&g 2 fcfBScOfMX Y-K^fjt'ff 

[■fcRJR 3 3 3 1MB? "9 X y *BS*fc: •> x X'^-i>' 

2>t, tflEXy^A^SK'Vl/X^tfJTjU l£^;l/X 
tif) itilBX y ^A^fi^MfB z ttlcjfto T^SjS 
•fch Bul3^;bX^tufB«MSStcttnTt/^^.— 
jM-T «M 2 f - HV^y W7f3> 

[Mf#Sl3 4 3 fl»* 3 5/ Art U Zv* 
p> b p— WcJllkWllrZim??*— K^y 



(3) *ffl*f«S»^ 3 0 8 5 4 8 1^ 

«tf¥fflaJWB»B*«f y ^Artilfii:, !£X y 

SufEX y ^A**««a— 9* ^»n/-cluBBS5tt«ffi±0 
fitBfC ^TitufBP > tf ^ — X Xp -fe y "9" (cfitgff 
^* A^J-T * <fc 3 KftffcU MfBtefifl^iftB^ 2 # 

iitifBTXf-n.x-X«1fittH«k:^£ft, fulBTXT 1 - 

a x— * ttws5 3 Fa*sattS®KSiB:*ttk:{a{r»^ t 

/o IStt^^ffi^L. HulB«1±**BtifS^y^A*SB^ 

t3ufBffiB{i#tc»^^T-7 i Vx^P-i'SBt*^$n 

(t|5t©»«7 ^ - FMy ^ ^ y V h D-;l/„ 
Ct«a3 63 MIBT^^aX-^a^TX^aX 

20 9fb«««M^H3 4tfB«©«jSX^-F^y^^y 
tulB^y^A^JSBaME^^lfa- 

■yfnyhn-;!/, 

CliAt<il3 83 MfB^y^A^fititSEnvifa- 

^©r^xyw8itg$ti> ^y^x ^ 

A S 3 4 fclBicOM^X - K^y ^ ^ y ^3 > 
h n— ;K 

50 [w*js 39] zmMzm??*^ y tf a 

tft«fet)Sftt«ti5^<y^A73««i:, I^Xy^A 
73^BtaiK$tx/cTX^aX-xt^P.^0, 
A3fB#y?A73^B{±> y ^A7]gBO¥ffi=S:*S 

a— ^^BtcftffBteB^^-rffiBfS^-^-^-S^^: < t 
tioo-omu MlB3>t£a-x^B« / >*< 

40 m&fHlcfi— y;l/*BBBL, 

HulBr^^ax-Xti;, tuSBn^tfa-^Sfiti^T 

ta* * nfc*HMB*» s 9 1 * fltj « nfc$ij«ijt^^siti? 

0 , SuIBTJ W$St <fc 0 tutar Wax-^ iiMIB^ y ^ 
A7 t 3^fi±tc^^rffi77b, WE*l4il(»|B*— y/l/fcjift 
§^77^ y Xtlftt^P^OHulB^X^ y?mmv%. 

TJti, fulfil y ^A^^BcDBulBSffitiSiSSit*^ 
50 73"PfeS8ll«9(3 9fcE«OS«o 



5 

-y -9- 5 «nfe 4* -y v -r 47 n y u -fe >y +J" tt S & £ 
iv^f ^ n 7°n -fe >y +HiMfB*X h 7°n -fe \y tffr 
5 fute±i'lf IS^r^f U MIBfWffi^-^BulBT 4? x 

Ci»*51 4 2 ] «ME^9 7 -r y 4>«»rtt?£ 143*15 

mcom^^mmm 3 9 tciB«©=gefio 
f^ffl««HE*-v ;wc <fc §SuSbs^§ y^-y torn 

a&3 m&m 3 9 tcfB«©^B= 

4 4 ] tuts* >y f-xtsmma. ^Xtl 

<0, tuIB^-y^A^SB«tulB3>-tfa.-^^B^N t > 

^ > ^'tc b * fu MiBr g=- a. x- # ajimr 4? g=- 

al^-e$5«^3 9^§B*c©«Bo 

a or Tffl&w&^rr § 4? y ^x 47 v - > t , mm^m. 

(ficHflU* *WB3 > a - * CO 7°a -fe -y -frfcSfM- S <fc 
•5 fcttff U iulBfefiff 2 ^Tti^MIBiS^cDffiB^ 

itufBT^g^x-^fcts Hui5*Sk:gSttLTV>«rL— *? 

[M*K4 7] MfSZ^n.x-*^ iuiB¥tI&4* 
-y^ffitcSidT^^^^JE^T^^rLX-^T-fe^W 
5(<3S4 6{cfE*©tt^4*>y^x47U — 7i- 

Xo 

[M#£ 4 8 ] MIBT ^ ^ x- 4* 14, flflffiJFSfc 9 

feSUfsRlI 4 6 tCfBKOl*^^ y ^X 47 U -W V^- 
7i _ Xo 

»c <fc o Tgi Sti, Cftfci!) iiifB¥±§& * -y 
«ffi(4> SfllSffimr 47 ^ j. x— # ^ttflB^^rftffl 

JgS^y^X^D— 1"(>Z— 7i- X 0 
[■Mi* 5 0] itufB* >y ^Sffittl»rSlte©»l6#©fc: 



(4) HJ3$fX£Si£ 3 0 8 5 4 8 1^ 

ioTgfSti, cntcJ^iufB^tE&^-y^Mtiu 
tfflE* J* a - Y ;VT 47 x-# *fiOTB2j*fWB S-tffc t 

iS^-y^-X^U — 7i- Xo 

Hfcftfl 5 1 ] *MB**Mfl«** C fc fcffl#£*>-& 
T, ^iSc©JE*r479 : -3.x-4«^ffl-r§t«5)?3S4 7fc 
gB*g£Oto^ < y^X47';-WV^— 7i- X D 

CIS^ 5 2 ] fjraErtfcfMJS-es C i: fcffi*^^ 

4 7 tfBig0^4^>yg L X47U— 7ai-X 0 

§^Si73'r-fe§»5l43S4 6E8B«©ttJ8*\y?-X*U- 
7i- Xo 

[MM 5 4 ] W8B*tiS»B«»«<iD*— 
t<fcoT^5n^7Vl/X7 t J-pag»§IS5l<^4 6tClBfg© 
ftfeS^>y^X47U— 7i- Xo 

im&m 5 5 ] tmtji&mm/MBBtomi&kov-'f 47 

20 -y^X47'J— y'-ry^— 7i- Xo 

7 p t < J;oT^*nSffi»7 L 3Tfe§lf^4 6 tefBtt© 
tt^4^ -y^-X47 U -Wy^-7i-X„ 

[El 3] 47-ygVW KOTUKSMISnfe 1 Sfctiffl 
ScDT47^iX-4?«:^£y*#^<D4?-y^^y KO»l 
30 *SKg®co^*liao 

[04] F(Cj±ltT477 c -a.X-^ 

CH5] »®T479 L iX-^^t?*#*cD^>y^^ 
-y Hom2SUBe»©fllliHo 

[^6] m&m&%:m?z*mm<D$v'?-'^y\*<Dm 

[07] SS:*SiJ»ffi«*^-rS2M¥SB©*'y^^*y 
KcO 1 ^(|cO¥E0o 

[08] (a) l,±*mm<D$y?-X-!7V~ XOMMB 
40 m*7n-?¥mm 0 (b) (±*#lg©^>y^X47U->© 

[^^©^] 

1 0 3^^3 — 4? 

12 T-fX7"WX^'J-> 

1 4 F 

1 6 9y=f->^y F 1 6 
18 ^7-ry4>BB«l 

2 o *— y;l/ 

2 2 ^VK') 

50 2 4 T^n^ 



(5) 



ISiSfff 3 0 8 5 4 8 1§ 



[01] [02] 





(7) mmmmm§m 3 0 8 5 4 8 1 ^ 

[0001] 

SOJCffiffl*nSttK*?*oT3.— mcftWR:7-f — F^y* (haptic feedback 
[0 0 0 2] 

Ana«EB* fey 7 V *r — v'a >t?«?s«^3 «k tf wy^-7x-x 

m t mmm ttv^ 0 v> * •*?> f ^ y * ^— n > t° a - # a^b&> 

3 y^A73^^.5o 
[0 0 0 3] 

fe^^y^-7i-XgM, 7j:7^ — F^y# (force feedback) Sfc 
&Jtefcn7-r— K/Sy^ (tactile feedback) fea-ft^P,n§c 
, Ztie>%m&mc riMy>f—\ t rty# (haptic feedback) J hWt2> 0 M 

[0 0 0 4] 

v>)xt^f}C7<f^Ix^-x«^§o cone*. h^yy^- 



(8) mmmm&mm 3 0 8 5 4 8 1 ^ 

, uz/M a— #<D*—&— \*(DiB:<tefflfP>tiX^&o #v^>WFfci\ M^y 
?-^y Ffcf^fflt-SJE**«ffi^S§«^y^*fctiJBE^>1t<0<t5«:«4r«: 

[0 0 0 5] 

y^Sy FJclB-rs— oopSSti, ttS^— F^y^jtfct.--- *ffe:# 

[0 0 0 6] 

-^f^Vnyif jl— ^fcaWtSttfc^y^y Fft&c ttfx^, £fc&M* 

[0 0 0 7] 

fCTm^MM^Wir £ ^>y ^ X^Sim, -y ^ At^SBW: JgMM 



o) mmmmmmm 3 0 8 5 4 8 i§ 

[0 0 0 8] 

* x S^n^/KT^aX— ^^r-y h^R-^, VW-fK, Sfeafl&O 

A^J^S^ara® (grounded surface) fcOMtegfJRSnSo fi&O^SS^JH 

^giiffltil^litSia^ tlft^*^ ^y ^ArtSKfctftfrTSo n y t? 
a-^©^^yy°ot'y W e^fffiLfc * ^y f8f©v^ ^ n y°n-t? >y W^X 

[0 0 0 9] 

/^PX, ^t-^X^-V (spatial texture) cDJ;?%fe»^ ffclfSS 

n/c * - y ;i/ i: ^ 7 ^ ^y zmmpw 7 s ? ? j v zmw t ommm Km^rm 

t ^§§c C o T\ < t & 1 OOi^igc&fuBff-^-^, < ^ 1 ^ 

mmmvm^z c t % % mm t mm £ § c t # & 0 

[0 0 10] 



do) mmmmssm 3 0 8 5 4 8 1 ^ 

3 y tf a — £ mm tii(Dj:^^7^3yhn-/l/^f^tv 8E#©fefcJS 7 
-Y— FV^y ^ * nit ite: LftV7b^x7 £ jfljfflf §0 £ C K £ nfcftWS # y 

[0 0 1 1 ] 
[0 0 12] 

j&a*. t / w u — ^>^e oftfio $ yfoWMic £ <o mm. ?n§„ ay\?^— $ 1 

[0 0 13] 

1 2, i-f^en^^ ^l— fctiF^V (toggle) A^-^S-S^— 
F 1 4, :fe«fctf2Mt3lS<£>*y^v F 1 Q^tsm^ntciio^M^(DX 

ts^s^rsmtimm^tso fvx^wgn 2&, n^^^-ryco-rvxyu 



(11) £J39rXSflBB3 0 8 5 4 8 m 

i) (D^^r^^f^y^ y^mmi s %m*ctz> mmm (m-f 

fVX^F7^7\ D VD-R0MF7^7f) , *y hU—ZV— ^Ifttt^ 
^-f;nyK ^r— Any Fn— ^©{tiitD^g^nyt: 0 a— # 1 O^ffi^M 

^y^X (set top box) J , hU— ^nvifa.— Z\ , icfcMOff 

[0 0 14] 

, H^7K-Ti:a^n>li 0 j. — £ 1 OOi^yVytfK&Z,*— F 1 4 0TO£ 
[0 0 1 5] 

^ M^S^-ryomtBSg^fflt-SC^A^^So &3gi#<D^y^/^y F£> 
»J«, MxJ«H#fFll 5 5 2 1 3 3 6^>Jfl5 9 4 3 0 4 4tfcH^n 



(12) mmmm&mm 30 8 5 4 8 i§ 

ff^Rrt&l4«*#^-e«w^-e$»§o *#^^f$ffl^n§ <£ 5 >y ^/^y f_bc 
c-efeSo r^^^oi-^^»-r^#f{*top^^M^tifdii^^s (tu 

ned compliant suspension) ftWt?>tXTl^%'cK ^J^t^if'Mt" § C ^^T^ 
^(Dmcom&(DZv?->^v F^<fcDS<jgbTt^o FJt©»JJ± 

[0 0 16] 

b (indexing) J ||t^§ 0 ^<0^;^Ftl, #-V;WuS^ 

F 1 6«u ^-WMIftST^yf^y K* ^^7° (tap) J ( 



(13) mmmmssm 3 0 8 5 4 8 1 # 

[0 0 17] 

#mm~&Z. ^y^y F 1 6tt, M^y^y F l 6 £M6*Hcgj|i5 (cont 
act) -rsn.— if^ ||f*y^OJ:5*j)^7-r — K^y^m*-r«tKJ*fll 

jit^s, fM^-F^y^y^y K©«Ki*pa*rs^< <ommmmK 

^7f/^Fl 6t#i^nt, ^©»SrtT z iIi£i)Dx.f fcii z i 
3H&<DfU> Dfc^ffi (x-y) »gL?t^L^^t§^ 

[0 0 18] 

, » (RT^^fcti— *5£tf»^ (texture) fctftfj-T S C £*>n?#3 
o /WKtai^ns^ ^7 K±©Mlf h^yifa-^ 1 0 

y it ^fifecDM? &«Hf Steffi LTT^f ax-^(D^ffl^i©^ 

mffi&MlZs mif &&Wi^y FOflfiOSP^fc-jtfLT^lr* 

ap^*"T 3 # y 7^ y F ^a&T «fc v\, 

[0 0 19] 



d4) mmmmmmm 3 0 8 5 4 8 i§ 

BflH«*3SSo 3.-^-t;V>"J7;l/;U (usb) , ^r^yy-f^r 

^ft{»^U7;WU^ ^y^/Vy F^nyifa.-^ 1 0 ^iTT S £ £ ^ 

•e#s 0 Jio<k3*HBfi0^<l8?i^ n^ifa— # i oafx^ Fy^fcfcMgfi 

[0 0 2 0] 

ley ? -b X-T ^^^fltt, *X Fnytf n-^kifM&A 
ttnvf^x h^-a-^mtiiti: fcA^f So feSHfiKBtre^ life 
[0 0 2 1] 

S5ic, $>&mffi3&f&"e&. 0OA^S?>^ n— iftf 

^y^/W F 1 6»t§ tiia-f (iU;oTgtt?tf.tlTii7^ - F 
^^^X^^^tS 1 *fc«^©RTl!jgP2 8 ^a&S 

nm<Dmmiz&K>) »«:7^—fv^ 5 ^7^fi 6 

Jig'J4@<DftWS5:7-f — FWy fc#T?£S 0 £*Uc<fc?K *XMia- 

[0 0 2 2] 



(15) mmmm&sm 3 0 8 5 4 8 if 

A, ?^7^t!>\s3-— 9"V>'^-7i-X, ^aU->3X HTM Lf fdi 
VRML flH*fc<£fflT § *7 x 7^- ft 7^7 V "9% Mlf7a ^ A, m. 
llif^-y^n^^fcBT^jy-yaX gfcfci^y^v F 1 
6^e>OX7J^?fJfflLT7J7>f— F/^y F 1 6 ^tB^ 

I -Force (SSiWIf) . FEEL it (MiSIS) ^fc&Touchsense © 
[0 0 2 3] 

^fR^T 5fci:feK*XK0v^i'n7'n-b7^6O3W Fl^^ffilt 

hfrzmmisrcjj^y F^trr&fctfHc frrnvrcmmw^ ?u 



(16) mmmmmmm 3 o 8 5 4 8 1 ^ 

MM (degree of control) ^m^Z C fcmSo fl&<D^SfSfl2fi£"?fcJ:, 
^7f^7Fl 6tS^P>tl/cXf-hV>/> (state machine) Oi^il 

tSCt^ttSilW^^ #S#fr^5 7 3 4 3 7 3^Cf¥»CfE* 
[0 0 2 4] 

S!l»5tlfe»fli<D«j^*J»f^-rSfc«>tJ:s ^<^©*^>3 2^jSRIM«K 
3 0tti6§;it^t§o a.— lW£5teTO{fcbfc©l«lWA2j (directions 
I input) ^5Cfc^f«J:5ts ^>yf F 1 6^^at^itSot 
^"PtSo fSlfflJ^tlS^B (controlled apparatus) ti~V )W 

^i^nSURX ^ 'J - >%WITV^ t 3;fc, ^«yf/WKl6t4 N 2 

^7t-e#- v^Mfflrrs =fc a £an?#s 0 ^7^^Fi 

j]/ (volume level) KXK). FSfctii— If tctB^^^S 

[0 0 2 5] 

We b-T V<Dcfc?%n>t°^ — ^^XfA, l6S^t±^7-r #/l/:x— 



(17) mmmmaam 3 o s 5 4 8 1 ^ 

[0 0 2 6] 

o T^nX— * 4 F 1 6<D&fk&£rty F<£>**fc:E1K3ft 

[0 0 2 7] 

mt^Zv^'^y F 1 6ttHM§;:^^f, -tftf* >y^/^y F£Jg 

t>. Zvf-rtv F 1 eoas^^^xiyh 0 ^— ^ 1 0©±itgSlE"e$5o 



(18) mmmmmmm 3 0 8 5 4 8 1 ^ 

y) mm^mmto mz.i£, mKommr^^^^-^itxmomm^^ 
m 2 oymwr z f- n. x- * it y m*3 & tf/s fc« x w^^rr § § c t 

[0 0 2 8] 

T^^X—* 4 2^£-?Tffi^2n§»<DJH«^ T^f-^X-^ 4 2 
o 4 2ftWj-£tlW£%5>, ZSfclifnWlOT^f 

tlx en^lHft^nsi>6— (D7^fai-^^§^ a— *m % *>y^/^y 

[0 0 2 9] 

Zy^rtv )?\cffltt%WiCM%."C, 3L-mt, Zv3->^y FJcHSSSftt-T* 
tc^y^vVy Fl 6 tSif S y F c 

t§o te©*wfc£^LTfc<fci/\, «ns*iRi±*rsou:ws«j 

^>y Kttfl&fc&i&SC fcA^tSo 
[0 0 3 0] 

§ 0 cn^or^^x— ##tc»<^o/>^<fp^<i^^-r^§cDT\ 



(19) nmmaamm 3 0 8 5 4 8 1 * 

[0 0 3 1] 

m 4 fcj\ EI 3 fcjjvr «fc a k:*#fg©^ >y f;^Hl6 O^BBJ^H 4 0 ©fflffiB 

■pfeSo ^f^Hiett, w^^r^^a^i— ^teA^*n^t#tc^ 

^T^^-^^tf^y^/^y FO#»gPy>^/N^v ? >^4 1 fc^LT^i 
[0 0 3 2] 

TV'f-a.x-—* 4 2^|^<ft!!O{uB^n^ii 0 a.— #^«©M^>^fciI*niftK: 
jU^S £?£L<te, C OflSOJlilg^e (coupling) fcj\ X7°D 

>^?SO«fc'5*WS J f , ^R*ffiffl*rSJ0USSiK (compliant connection) 
£>§ 0 oCOJ:a^^M^)«JSW^{ / P^nTV>>S:i/^l^ ^7^7F16fi, 

^tlg^TMgjStt (compliance) LTV^(D*W*L^ 

o 

[0 0 3 3] 



(20) mmmmmmm 3 0 8 5 4 8 1 n 

[0 0 3 4] 

in 5 «u *mm<DM<Dmmfcm 5 0 <Dwmwv& t> , ^7^7Fi6«it 

>y F 1 6^nvh°a-^ 1 OOmHt/N^^V^JCjUieU F 1 6^r 

z*&5 6^ot»f§J;?iati^c F l 6fc:*ra&&'WX (« 

Has) ^iBg-TSeiiiA^^So 
[0 0 3 5] 

ftyf-rty F 1 6fcfci\ ^#>y^/^y FK^^L^vf^ 1 )' F^zffttc 
VIZ, TZ^zlJL—Z 5 4t»^3^;VT^fai-^t^^ llTII 

—#frt>(Dj]ii i #y s ?rtv F^±Tifr£-£/c^ ^y^/^y F 1 6 ^SfHtfiBlc 
aiS^SCt^tS. X7'Uy^^et, ^y^«y F 1 6 fclgJtS^* 

StOfc, Jgfcffeu fg^W, ^^offi©|iijsm©J;5^M^^^^7 0 (Dxy 
[0 0 3 6] 

^^mmnm-vi^ a— fazwc^t^^^^ fi 6*afjeeu nvt? 



(2D mmmmmm^ 3 0 8 5 4 8 1 ^ 

y FcKiff^m-r^wc, ytm-ty^, m^yy-, i/wax (poihemus) 
-t y^-m^mmir % n % 0 z m±.<D\iLW.izm%. 3 > ^ - # k^ma 

^^§©tffflt^ci:^t§o fc£ta;*K MKi^3> flltt^u 

y -J £l limifift'V 3 -DiW- ^>a > (elevation) ^>i51/-ht§i:i: 
ft^i^o /^y F 1 6tfs^y FiMzltfpSTilt ^SBilHcS^VTy-?- 
n^A^i:LT^ffl-r§^^^T^§il^ :fc<fct>V3;fc«MIS^Mtt (7J) 7 
^_ HWy^^ z$ff]g|M^tt#£tl£ifia\ zWc^ofc^y F 1 60£DJ£ 

-TL-W^^y^/^y F 1 6«LTX^7f-^PIC 
s ^^>Sfc{±X^^^A^^3>^n-^ 1 OK: (M^fcf, mMx^v^ ft 

£^-^S 0 CCD J; ^ %/^y F 1 6(Dztt»^I^^ zWmWt^ 
^%zi©», ;x— W/^y F^}l^fflbTV^P^«M^tl=S:V^P»-(? 
[0 0 3 7] 

* 5 fflKttn^/V^n^Fmo £ 

£^0<D<£?k:, r^^-^.i-^c0Rl»jg|3 (n^/l^Tc&vy^y F) \ct>^\% 
gilto IPOXlf-*, E37^^^7^fai-^, V W-Y F\ F 
(pager) ^— DC^-^ ^»n?^>y F^e— ^ ^©ffficDT^^-^ 

fq] (ni^^fcM^) ic^-c. mBmm%:mti-t%& : ?imw~?z>zttf~£iz 

[0 0 3 8] 



(22) mm^mmm 3 o 8 5 4 8 1 # 

[0 0 3 9] 
[0 0 4 0] 

S^^JgfSLT (compliantly) gitSotmSo flflfcfcf, 1 Sfctelt 

mOMfc (compliant) ftnttZ % 0 
[0 0 4 1] 

1 3.rclZm$k<DT??-3.3L-$6 4#*v^v F 1 6 (DTMKm^nX^ 
8P#6 6&#v^v F 1 6^il|g^n, fl&<DgP#6 8^117 CHCglg 

o«a*wrsffiiSto^fc"rs<it3b^#ao st»7 o«($(^ z $s^^t^ 

0©3Mfttc«kD«tt**^l#jB<l**u ^Itlfc^&r^^x— *6 4^/rbT 
jtyf-rty F 1 6fc:fcji£*u Zv^rtv F 1 6 &NS/£SI@8IM# 6 2fc:£Dzift 
fcJ&^T^KrTSo ^7f^7Fl 6(DIia, ^y^;Vy F 1 6lcftMvtV* 

[0 0 4 2] 

Mx. &\ 0 5 ^IBtSc L Tc «k a mm^T% n ;l/T * ^ x— * m^m-r & c t # 



(23) mmmmmmw, 30 8 5 4 8 i§ 

lC«tl§o fllAfc^ 0^«ol^f* (flexure) MLt»§Ct^ 
[0 0 4 3] 

$f^Ll/^lt^¥l5 (linear force implementation) 7Wig'l4K:fi 
&c*fLT^y^/^y F^tt^n^^t g|£jg&Mgl?&£o 73<D3E^c^ 

t^Ltf^^n^f^ ^vvvvx^fci±^tt. 

mmftfrtL&o $ v^s^y FcD^n&MiimiEmftmwmm (targeting) 

v\> £cD^M^»P^r£/ci6k:, *tl0^7f;^yF« ^y^/^y Fa 
ffitDX Ylfi^jl^^ Z ffi^(${^o tcm&tlltU^'? §o <l(OJ; 9 *3^H*ett 

tlTV^OT. OTt^Mj^S^M^^V F (divots) <D£5%X^ 
[0 0 4 4] 

07(i*#i©^7f/^y F l 6 ©¥ffiHT?&3o F l 



(24) mmmm^mm 3 0 8 5 4 8 1 ^ 

/Vy F 1 6^ftK*^tS*- ©T^ax— MffflLtt 
[0 0 4 5] 

F 1 6(D±i— V>\sfflWW%7 Ofciu fWfjlsnfc*— y;l/fc ^y w y 

ctt>m^^\ m*.t£, ±Tii (joits) -r&t>% ivwxj mttemts-tz 
t±z«ik:±Ti&s-&r/wx*#^s<i traso tttfj-rsc t& 

[0 0 4 6] 

(texture force) T&S 0 C O^-f y<E>;ftfcj\ /^Xt^C^KLT^Sj^ 
\H~e(Dt}~ y;l/Offi«tc|Sc#-rst>©Tf*So <:o<):5^ -r^X^lffi^fc^ 

^ffi^^tiSo ^ft^-y/i^-x-yx^co r/^y (bumps) j ^tiif lt 



(25) mmmmmmm 30 8 5 4 8 i§ 

*<a«<i&*^nsfcs mm<DMffl$t£mmwMim-*% 0 z tomtit, zvf^y 

F^n-by-y- (tunif) ickotlBTWtlWfiitSJ: fc^^ feSWi* 
^McioTMffllt5(:a*^f5, /^y F^n-feyy-tcfcSSmMPtis &S 

[0 0 4 7] 

, y;l/£^y FyoTOffiSfFWcS^VT^y^W F l 6lcmf3lr% 

t , * - y y F (DMWtm %.T&mLrct%K :x-+f * - y ;i/<tnft 
B£r£D 5^:5J:i:^T»t5o # — y -f y F ? (omnn^Wit 

n s o i^Jtife^x y^- yp«g © u y * s ft « r n y © <£ a * mi 

fc#"e#3 0 * — y ;l/^3gffi{5g f §777^ y tVoWttWM-t Z>MWj%:mti-? 
sctwtSo Sfctc. 7^yF7ti^Lti^F^a^yh£D»M 



(26) mmmmmmm 3 o 8 5 4 8 1 ^ 

[0 0 4 8] 

(tiled menus) £i3:ttSi§£\ ^X;*^-7b^^nfc£#k:/^X^J££: 
± # — V /l/^Kjfr L fc £ # fc: -9-7^ ~ a — £ ft § <D%MW L T V >fr 

[0 0 4 9] 

ffi©l83i-rs*BSflPffl*l?tt, U-h (rate) ffl»g;fcfcJ:X*n-;l/«ISg# 

) wfit-sc^*^^s»fita9ieHo»»)jcaiLfei:#jc, /wx%m7jLTiB 



(27) mmmmmmm 3 0 8 5 4 8 i§ 

*t*r« (ticks) J (Ditm^-tTcibK, /^XllMt^ct^ 

H^IWii^T. ^U^l-A (volume) ^fcttflfioaiMi^nfcfilcD^O^^ 

[0 0 5 0] 

fcffl^ (encounter) r>tc^y>f v ^»ft0^^^fctt#LT % 

fc, J: t)^tft^tSC^l/X*lH^tS <: i:^? tSo —75". y;V#7>r 

'J ^- $/ a T n ^ & ES'J L ft ?- Affl T -r n y , Kn^W^-a 

[0 0 5 1] 

(relay) nctfe^tS, h'JV-Y^S 
^D, y-A*Ol^f©^77^ 7^1iF*3T4U§^^> Mi, 



(28) nmmmmmm 30 8 5 4 8 i^ 

& % <d =l * > h £ tc tiT*— ^ <o f) oymbt. tc immcD 

[0 0 5 2] 

SCWtSo 0»l*.fc^ (web page element) ^S^T^J 
[0 0 5 3] 

ffi^Sfc&^MJLS, fflffll^ftfc^:^ <y ZM*-£rcte<mm (en 

tity) w-rx m&zf/i£rcte£ft£fflmm?%m%:%7^7^y?wfo/ 



(29) mmmmmmm 3 0 8 5 4 8 1 -ft 

?$<D£t?>'T*M&Lrc£&<DrtA'X<D&5^ ?— 1±*$>V% a U— V 3 Vt* 
[0 0 5 4] 

*#^(D ^yf/^Hi 6 n vi/ ^ic^tsmcDmmmm^ ? v v y°it, n 

y\£3L-2 3=tfmm*i (Dti—v ;V^m<D ^ ^^if^tsfefeoy- 

M^K^ Y^X, h77^«iSx feSl/HiJEE^f* (pressure sphe 
re) m^ts 0 ^yf/^Hl 6 &n>tf a — * v*>X<Dm? 

9#fFfg6 0 2 0 8 7 6#fc|BK©«fc3«:^jO»5W^a7W , ;l/^ (selective d 
isturbance f i Itering) ^ ^€S#fF^5 9 5 9 6 1 3 mct£M<D& o 

K^ffiKj-r^^fff-^tD^ (shaping) it, ^mmt£& 

[0 0 5 5] 

t?/Sfciin>tf a. — ^ 1 0*^(01?) v-^LT43< Cfc#T?#So Cftfc 
[0 0 5 6] 

X^a-;l/$/cau-h3y hn— ;V^6 2 a i: 6 2 bit, 
icfettSMSF^^ (panning) /^/P hTZ> fcV^fcJ: 5 -frU— h n> F n— 



oo) mmmm&mm 3 0 s 5 4 8 1 ^ 

SCfcMSo §1^6 2 b«\ zk¥ X^n-;l^ S^S^Ua- 

[0 0 5 7] 

#^©^1^3 y h n-;« 6 2at62 b hifl)t£-£& £ 
Mi©»^yFi 6lctH;*rr3Cfc#T#So ^S<D7^fai-^*t 

[0 0 5 8] 

6 411, *^>©<fc5«:/|^«:5e^««*fll^, W^LT, M 

£>?IJ (queue) ^ ^> r^£j ICU n>tfrL — # 1 0£r|£*U rxU 

[0 0 5 9] 



(3D mmmmmmm 3 08 5 4 8 i§ 

$\ mm.6 4itmmtfi^—vte&^rmfc2ftrc£i*te/v\'xmsL&j*%.T. 

C i: So S 5 ^ 3.— 9*tf yf zs>?mW>£— Jj<DffiM 6 2 Sftfcfr 

[0 0 6 0] 

felt, n^lfaL— ^tcA^J^n43<ktf/*fctt3Vt?n— # 1 0 KifEtl^nfc^ 
> 3 >x^^ (USD o*3*y-;Ve> S*Stt«*»H-rsci: 

[0 0 6 1] 

^Jgc6 2 i: 6 4 «\ # y F 1 6 "T&fc) 

■9-^#t,m-r§fc^T\ 3^h°;i-^<dv:7 h?x7#S*5fl^tf 2cteffi«L 

- h n > h n — ;i/ * ymwm<DW& y<Dm^ t u set 



02) mmmmmkm 3 0 8 5 4 8 1 * 

£ Tc it f~ $ £r * X h 7° n -tr <y it K $6 % «fc 5 L T t> £ V ^ GfuBjffi® W 

[0 0 6 2] 

HI 8 a 8 b it^ y^/Vy F 1 6 0J£H*«?ffi©^Sl0&t80 

(PDA) , T^^AtJ (pen-based) J n^fcTa — r^^y^j N £fc 

itmmomw (^m cnzttm^vT mmtmas^i ^tdtPDAt^ 
Hsu: Sttrr § c £ Tit x±f b & § m^M^m §<:ne.©i 

h n y e a. -^gfi, * y * v ->ztmt % ^j£nm% tdt ^ 

[0 0 6 3] 



(33) XfflffXSflBB 308 5 4 8 1§ 

[0 0 6 4] 

a— jftjfcfix^-r^x^x^y— >8 zcDtr?? * v ZMfctfm^-s 
it8 5^n;:i:t\ r§|<j $fc« rjg<j 

§ 0 x^u->'^^:^js<x^-r^x^^A^(D^(DA±/ ; e- 

^2p£D^-^- F>£ffi!^ X© 5 ^ h >y > ^ 3. - ^ te, 7^y h 

X*U — > (BlOX^y-vi 2J:^I) a*#tO«!l7^- FWy^tg 
[0 0 6 5] 

fciu ^7fx^'J-y8 2«, tu^cDH»HlTfB« b ft # >y >y 
aX-^ 8 6^^7f /^;l/8 2<DTltilL^ ^;l/X, Mk fecfct^x^ 



(34) mmmm&mm 3 0 8 5 4 8 1 * 

^— FV^y ^{#®rr£ o fc#*e#5o 
[0 0 6 6] 

nus^m c^?s^. d'Af) o «*: ^ % 1 * fc ttfflsox -fvw&rc mmfomm 

f (Dmmmm^mu l fcft&jg? ^ - fvw § 0 r^^x-* 
commnm^m^ l t^m<o ^^w^fax-^tnctmso 0 8 

^(ommnmtmm^ m^nm^m^^r, ^^x^y-yozii: 

IStt^-FV^y fctf*C#S 0 Kfc*tr 3 t&^Lfcflfi<D 

[0 0 6 7] 

7 * — F / ^ « :x— w * v k: ttnr s # © # titfrT s * 

T^&V^#fc&f?ik2ftS (7^aX-«^ r#ih"TSj ) o co^a 
t) * 7*;l/SS©^ v -r U — ^gP^J-r §ct^f§o o - * £ >y ^ 

[0 0 6 8] 



(35) mmmmmmm 3 0 8 5 4 s 1 # 



